An overview of recent COMPASS (NA58/SPS) results on the determination of longitudinal polarized quark distributions is given. The results were obtained in inclusive and semi-inclusive deep-inelastic scattering of a 160 GeV polarized muon beam off a large polarized 6 LiD target. The covered kinematic range is 0.004 < x < 0.7 and 1 < Q 2 < 100 (GeV/c) 2 . The presented data were collected by COMPASS in the years 2002-2004. Results of the COMPASS experiment at CERN on the deuteron spin asymmetry A We refer the reader to [1] for the description of the 160 GeV muon beam, the 6 LiD polarised target and the COMPASS spectrometer. The DIS events are selected by cuts on the virtuality of a photon, Q 2 > 1 (GeV/c) 2 , and its fractional energy, 0.1 < y < 0.9. The resulting sample consists of 89 millions events.
1 Inclusive asymmetry and structure function g The longitudinal virtual-photon deuteron asymmetry, A d 1 , is defined via the asymmetry of absorption cross sections of transversely polarised photons as
where σ T J is the γ * -deuteron absorption cross-section for a total spin projection J and σ T is the total transverse photoabsorption cross-section.
The measured values of A [3] [4] [5] . The points of A d 1 are consistent with zero for x < 0.03 and have no tendency toward negative values as it was observed in [3] .
The longitudinal spin structure function is obtained from A [3, 4, 6 ] and 3 He [7] targets. In total 230 data points are used. The fit is performed in the MS renormalisation and factorisation scheme with input parametrisations of the quark singlet spin distribution ∆Σ(x), the non-singlet distributions ∆q 3 (x), ∆q 8 (x) and the gluon spin distribution ∆G(x) at
The values of η for the non-singlet distributions ∆q 3 and ∆q 8 have been fixed by the baryon decay constants assuming SU(3) f flavour symmetry. In order to keep the parameters in their physical range, the polarised strange sea and gluon distributions are required to satisfy the positivity condition |∆s(x)| ≤ s(x) and |∆G(x)| ≤ G(x) at all Q 2 values. The fit yields two solutions, one solution with ∆G(x) > 0, the other with ∆G(x) < 0 ( Fig. 1) . The fitted values of their first moments are both small and about equal in absolute value |η G | ≈ 0.2 − 0.3. Taking the average η Σ over the two solutions we obtain for the singlet moment derived from the fits to all g 1 data:
Previous fits of g 1 , not including the COMPASS data, found a positive ∆G(x) and g d 1 (x) becoming negative for x 0.025 at Q 2 = 3 (GeV/c) 2 , as shown by the dotted line in Fig. 1 . The new COMPASS data do not show any evidence for a decrease of the structure function at the limit x → 0. The data are also still compatible with a positive ∆G, as shown by the full line in Fig. 1 .
DIS 2008
The value of ∆Σ (=a 0 in MS scheme) also can be extracted from COMPASS data alone. The integral of g 
Polarization of valence quarks
In the present analysis we use the so called difference asymmetry which is determined from the difference of cross sections of positive and negative hadrons h + and h − [9, 11] . Results obtained with this approach, as compared to the traditional single hadron approach [9, 10] , are "cleaner" from the theoretical point of view because of the very weak sensitivity of A 
The fact that kaons contribute to the asymmetry exactly like pions allows to avoid statistical losses due to hadron identification. Starting from NLO QCD the difference asymmetry depends also on FFs. However their effect is small. Since the deuteron is an isoscalar target we can not distinguish between up and down quarks. Nevertheless having measured the first moment of ∆u v (x)+∆d v (x) and combining its value with axial charges a 0 and a 8 , the information about the symmetry of sea quark distributions can be extracted. One can show that ∆ū + ∆d = (∆s + ∆s) + 1 2
The SU (3) f symmetric sea (∆ū=∆d=∆s=∆s) will obviously lead to Γ v =a 8 . In contrast, if measurements give Γ v = a 8 + 2(∆s + ∆s) it will point to a strong asymmetry for the first moments of light sea quarks ∆ū = −∆d. For x > 0.3 the unpolarized sea contribution to F 2 practically vanishes. Due to positivity conditions |∆q| < q the polarized sea contribution to the spin of the nucleon also can be neglected. It allows a more precise evaluation of ∆u v +∆d v since g d 1 values can be used. The evaluation of the first moment, Γ v , requires the evolution of all ∆u v (x)+∆d v (x) points to a common Q 2 . This is done by using the DNS parametrization in LO [12] which is based on the global QCD analysis of all DIS g 1 data prior to COMPASS as well as the SIDIS data from SMC and HERMES. The resulting distribution at Q 2 =10 GeV 2 is shown in Fig. 2 . A good agreement of the curve with the COMPASS points illustrates the consistency between the three experiments. For Γ v we obtained
which is 2σ below the value corresponding to a flavor symmetric sea and very close to the value expected for ∆u = −∆d (Eq. (7), where ∆s+∆s is taken from our inclusive analysis). As one can judge from Fig. 2 the integral is practically constant at low x. Thus the low x contribution to Γ v is expected to be negligible. The contribution to Γ v for x > 0.7 estimated with the LO DNS parametrization is 0.004, thus also can be neglected. 
Conclusion
The deuteron spin asymmetry A A LO evaluation of the polarized valence quark distribution ∆u v (x)+∆d v (x) based on the difference asymmetry approach leads to the first moment of ∆u v +∆d v equals to 0.40 ± 0.07(stat.) ± 0.05(syst.) at Q 2 = 10 (GeV/c) 2 . It favors the "asymmetric" light sea scenario ∆u = −∆d as compared to the "symmetric" one ∆u = ∆d = ∆s = ∆s.
